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DETAILED ACTION 

1 . This action is responsive to amendment filed 5/28/201 0. 

2. Amendment to claim 25 acknowledged and accepted, the 35 U.S.C, 2 nd rejection 
therefore, withdrawn. 

Response to Remarks/Amendment 

3. Applicant's remarks, page 11-12, with respect to claims 1 -3, 7-11,13 and 1 7-20, 
have been considered but they are not persuasive. In response to applicant's argument 
that there is no teaching, suggestion, or motivation to combine the references, the 
examiner recognizes that obviousness may be established by combining or modifying 
the teachings of the prior art to produce the claimed invention where there is some 
teaching, suggestion, or motivation to do so found either in the references themselves 
or in the knowledge generally available to one of ordinary skill in the art. See In re Fine, 
837 F. 2d 1071 , 5 USPQ 2d 1596 (Fed. Cir. 1988), In re Jones, 958 F. 2d 347, 21 
USPQ 2d 1941 (Fed. Cir. 1992), and KSR International Co. v. Teleflex, Inc., 550 U.S. 
398, 82 USPQ 2d 1385 (2007). In this case the art US 2005/0053170 was enabled in 
both of the provisional application, therefore, the priority date seems proper, see MPEP 
2136.01. The rejection is maintained. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 



Application/Control Number: 10/723,215 Page 3 

Art Unit: 2611 

invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-3, 7-11, 13, 17-20 are rejected under 35 U.S.C. 103 (a) as being 
unpatentable over Catreux et al (US Pub. 2005/0053170) in view of Jasper et al (USP 
6,201,955) 

Regarding claim 1 , Catreux discloses a multiple-antenna wireless (fig. 2A, 2B) 
device that communicates with a single antenna device (it is obvious that in order to 
communicate a device or multiple or set of devices has to be enabled in order to 
communicate) (page 4, section 0033, 0035) across a spectrum having a plurality of sub- 
channels (substreams or tones), comprising: 

a plurality of antennas through the multiple-antenna wireless device communicates with 
a single antenna enabled device (fig. 3, 4), each antenna of the plurality of antennas 
communicates with the single antenna enabled device via an associated communication 
pathway between a subset (antenna chain, page 2, sections 0090, 0010; page 4, 
section 0032) of the plurality of antennas on the multiple antenna wireless device and 
an antenna on single antenna device (page 4, sections 0033, 0035, 0036; page 7, 
sections 0064-0068; page 8, section 0072, 0075, 0076, 0080). Catreux, however, does 
not explicitly disclose, sub-channel power analysis logic coupled to the plurality of 
antennas and adapted to determine a communication quality for at least two 
communication pathways and determine which communication pathway has a highest 
communication quality on a sub-channel by sub-channel basis; and 
diversity selection logic coupled to the sub-channel power analysis logic and adapted to 
determine a weighting vector for an associated antenna based on the highest 
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communication quality, wherein the weighting vector specifies a relative transmission 
power for each sub-channel for the associated antenna. 

However, Jasper, in a similar field of endeavor, discloses sub-channel power analysis 
logic (spectrum analyzer 314, processor 316) coupled to the plurality of antennas and 
adapted to determine a communication quality for at least two communication pathways 
and determine which communication pathway has a highest communication quality on a 
sub-channel by sub-channel basis (col. 4, lines 50-67; page 5, lines 1-10, 13-47; page 
8, lines 22-40, 52-67; col. 9, lines 35-51); and 

diversity selection logic coupled to the sub-channel power analysis logic and adapted to 
determine an antenna weighting vector for an associated antenna based on the highest 
communication quality, wherein antenna weighting vector specifies a relative 
transmission power for each sub-channel for the associated antenna (col. 4, lines 50- 
67; page 5, lines 1-10,1 3-47; page 8, lines 22-40, 52-67; col. 9, lines 35-51 ). It would 
have been obvious to a person of ordinary skill in the art at the time the invention was 
made to use analysis technique to measure signal power in sub channels (sub channel 
by sub channel) to determine the highest communication quality (signal to noise ratio) 
and diversity adapted to determine antenna chain weighting vector wherein weights are 
applied to signal coming from branch of multiple element adaptive antenna array specify 
transmission power for each sub-channel for an associated antenna as taught by 
Jasper in the art of Catreux because it can minimize the total radiated power while 
maintaining acceptable quality levels for all channels. 
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Regarding claim 2, Catreux discloses representing the weighting vector using a 
plurality of bits, (the input data sequence is encoded into sequence of symbols of 
digitized values or bits) each bit corresponding to a different sub-channel, and each bit 
indicating whether an antenna associated with the weighting vector is used to transmit 
data on the corresponding sub-channel (page 3, section 0031). 

Regarding claim 3, Catreux and Jasper combined discloses all limitations of the 
claim except does not explicitly disclose weighting vector in a ratio format; and ratio 
format specifies an amount of power to be applied to an antenna associated with the 
weighting vector for each sub-channel. The examiner takes the position that values or 
vector weights can be represented in as a ratio and is well known in the art. As per an 
amount of power to be applied to an antenna associated with the weighting vector for 
each sub-channel, Jasper however, discloses an amount of power to be applied to an 
antenna associated with the weighting vector for each sub-channel (page 3, section 
0027, lines 15-27; page 4, lines 1-2, section 0028, lines 14-29, section 0029, lines 4-8, 
63, section 0030). It would have been obvious to a person of ordinary skill in the art to 
use weighting vector specify transmission power for each sub-channel for an associated 
antenna as taught by Jasper in the art of Catreux because it can minimize the total 
radiated power while maintaining acceptable quality levels for all channels. 

Regarding claim 7, Catreux discloses wireless device wirelessly communicate 
with a plurality of wireless stations (see figs. 3, 4, 5A, 5B). 

Regarding claim 8, Catreux discloses signals are divided (splitter 218) coupled to 
diversity logic to reproduce signals to be transmitted (fig. 2A, 2B; page 4, section 0036). 
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6. Claims 4-6, 14-16, 21, 22, 25, 26 are rejected under 35 U.S.C. 103 (a) as being 
unpatentable over Catreux et al (US Pub. 2005/0053170) in view of Jasper et al (USP 
6,201 ,955) and further in view of Homg et al (US Pub. 2004/0032910). 

Regarding claims 4-6, 14-16, 21-22, 25-26, Catreux and Jasper combined 
discloses substantially all limitations of the claim above except does not explicitly 
disclose providing power to each antenna chain of the plurality of antennas based on 
the number of transmissions since the communication quality was last determined. 
However, Horng in a similar field of endeavor discloses providing power to each 
antenna chain (power allocated at the ith group, that is, a plurality of antenna chain or 
groups of antenna) of the plurality of antennas based on the number of transmissions 
since the communication quality was last determined (page 2, section 0017-0022). It 
would have been obvious to a person of ordinary skill in the art at the time the invention 
was made to providing power to each antenna chain of the plurality of antennas based 
on the number of transmissions since the communication quality was last determined as 
taught by Horng in the system of Catreux and Jasper because it can adaptively reduce 
signal distortion and fading effects due to multi-path in transmission of broadcast 
signals. 

Regarding claim 9, Catreux discloses, a method for a multiple antenna device 
(fig. 2A, 2B) communicating with a single antenna device comprising: 
receiving data, transmitted from the single antenna device (a first wireless device) to a 
second wireless device, using a plurality of antennas, wherein each antenna of the 
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plurality of antennas communicates with the single antenna device (first wireless device) 
via an associated communication pathway (page 4, sections 0033, 0035, 0036; page 7, 
sections 0064-0068; page 8, section 0072, 0075, 0076, 0080); 

determining a plurality of channel characteristics (page 2, section 0009) associated with 

each of the plurality of antennas (page 2, sections 0009, 0010); 

replicating a single antenna transmit signal in order to permit the second wireless device 

to communicate with the single-antenna enabled wireless device (identical copies of 

transmitting signals are transmitted employing diversity such as in MIMO 

communication using multiple transmit and receive antennas and therefore is implicitly 

implied); 

representing the antenna weighting vector using a plurality of bits, (the input data 
sequence is encoded into sequence of symbols of digitized values or bits) each bit 
corresponding to a different sub-channel, and each bit indicating whether an antenna 
associated with the weighting vector is used to transmit data on the corresponding sub- 
channel (Note: the Industry Standard, such as IEEE 802.1 1a, b, g describes protocols 
for use in OFDM and in DSSS wherein communication between two devices is enabled 
by splitting into several parts or sub channels each byte of data to be transmitted for 
transmission concurrently or simultaneously on different frequencies over sub-channels 
of a wide frequency spectrum, is well known in the art of communication) (page 1 , 
sections 0003, 0004, 0005); 

for each communication pathway combining a transmission signal in each transmit 
antenna chain with the weighting vector for that antenna chain to form a weighted 
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transmission signals (RF) (abstract; page 1, section 0002; page 2, section 0009, 0010), 
and concurrently (simultaneously) transmitting the weighted transmission signal from 
the second wireless device to the first wireless (from one device to another) device via a 
plurality of communication pathways (page 1, section 0005; page 6, sections 0049, 
0050). Catreux however, does not explicitly disclose on a per sub-channel basis, 
computing an antenna chain (array) weighting vector for each antenna for each sub- 
channel based on the channel characteristics, for each communication pathway, 
However, Jasper, in a similar field of endeavor, discloses sub-channel power analysis 
logic (spectrum analyzer 314, processor 316) coupled to the plurality of antennas and 
adapted to determine a communication quality for at least two communication pathways 
and determine which communication pathway has a highest communication quality on a 
sub-channel by sub-channel basis (col. 4, lines 49-67; col. 5, lines 1-10, 13-47; col. 8, 
lines 22-40, 52-67; col. 9, lines 35-51). It would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to use analysis technique to 
measure signal power in sub channels (sub channel by sub channel) to determine the 
highest communication quality (signal to noise ratio) and diversity adapted to determine 
antenna chain weighting vector wherein weights are applied to signal coming from 
branch of multiple element adaptive antenna array specify transmission power for each 
sub-channel for an associated antenna as taught by Jasper in the art of Catreux 
because it can minimize the total radiated power while maintaining acceptable quality 
levels for all channels. 
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Regarding claim 10, Catreux discloses data transmission from one wireless 
device to a plurality of devices and receives data from a plurality of wireless devices 
(see figs. 3, 4, 5A, 5B). 

As per claim 1 1 , Catreux discloses each weighting vector specifies a relative 
transmission power for each sub-channel (page 6, section 0059). 

Regarding claims 13, Catreux discloses, a method for a multiple antenna device 
(fig. 2A, 2B) communicating with a single antenna device comprising: 
receiving data, transmitted from the single antenna device (a first wireless device) to a 
second wireless device, using a plurality of antennas, wherein each antenna of the 
plurality of antennas communicates with the single antenna device (first wireless device) 
via an associated communication pathway (page 4, sections 0033, 0035, 0036; page 7, 
sections 0064-0068; page 8, section 0072, 0075, 0076, 0080); 
for each communication pathway combining a transmission signal in each transmit 
antenna chain with the weighting vector for that antenna chain to form a weighted 
transmission signals (RF) (abstract; page 1, section 0002; page 2, section 0009, 0010), 
and concurrently (simultaneously) transmitting the weighted transmission signal from 
the second wireless device to the first wireless (from one device to another) device via a 
plurality of communication pathways (page 1, section 0005; page 6, sections 0049, 
0050). Catreux, however, does not explicitly disclose determining a plurality of channel 
characteristics associated with each antenna chain in each sub-channel; representing 
an antenna weighting vector in a ratio format (signal to noise ratio referred to as in the 
alternate a measure of communication quality); wherein the ration format specifies the 
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amount of power to be applied to an antenna chain associated with the antenna chain 
weighting vector for the antenna chain for each sub-channel. 

However, Jasper, in a similar field of endeavor, discloses sub-channel power analysis 
logic (spectrum analyzer 314, processor 316) coupled to the plurality of antennas and 
adapted to determine a channel communication quality channel characteristics 
associated with each antenna chain in each sub-channel (col. 4, lines 50-67; col. 5, 
lines 1-10, 13-47; col. 8, lines 22-40, 52-67; col. 9, lines 35-51); and 
representing an antenna weighting vector in a ration format (signal to noise ratio); 
wherein the ration format specifies the amount of power to be applied to an antenna 
chain associated with the antenna chain weighting vector for the antenna chain for each 
sub-channel (col. 4, lines 50-67; col. 5, lines 1-10, 13-47; col. 8, lines 22-40, 52-67; col. 
9, lines 35-51 ). It would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to use analysis technique to measure signal power in sub 
channels (sub channel by sub channel) to determine the highest communication quality 
(signal to noise ratio) and diversity adapted to determine antenna chain weighting vector 
wherein weights are applied to signal coming from branch of multiple element adaptive 
antenna array specify transmission power for each sub-channel for an associated 
antenna as taught by Jasper in the art of Catreux because it can minimize the total 
radiated power while maintaining acceptable quality levels for all channels, 
determining a plurality of channel characteristics (page 2, section 0009) associated with 
each antenna chain in each sub-channel (page 2, sections 0009, 0010). 



Application/Control Number: 10/723,215 Page 1 1 

Art Unit: 2611 

As to claim 17, Catreux discloses characteristics comprise a signal to noise ratio 
(page 3, section 0029). 

Regarding claim 18, Catreux discloses a system comprising: 
an access point having a plurality of antennas (figs. 2A, 2B); 
a wireless station in communication with the access point via a single antenna in the 
wireless station (page 4, section 0035, 0036), wherein the plurality of antennas in the 
access point receive a data signal from the single antenna in the wireless station via a 
plurality of communication pathways [(fig. 3, 4), each antenna of the plurality of 
antennas communicates with the single antenna enabled device via an associated 
communication pathway between a subset (antenna chain, page 2, sections 0090, 
0010; page 4, section 0032) of the plurality of antennas on the multiple antenna wireless 
device and an antenna on single antenna device (page 4, sections 0033, 0035, 0036; 
page 7, sections 0064-0068; page 8, section 0072, 0075, 0076, 0080)]; 
wherein the access point reproduces a data transmission signal, for each 
communication pathway combining a transmission signal in each transmit antenna 
chain with the weighting vector for that antenna chain to form a weighted transmission 
signals (RF) (abstract; page 1 , section 0002; page 2, section 0009, 0010), and 
concurrently (simultaneously) transmitting the weighted transmission signal from the 
second wireless device to the first wireless (from one device to another) device via a 
plurality of communication pathways (page 1, section 0005; page 6, sections 0049, 
0050). Catreux does not explicitly disclose wherein the access point determines 
channel characteristics and antenna chain weighting vector for each antenna of the 
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plurality of antennas, each antenna chain weighting vector being indicative of an 
amount of power to be provided to each sub-channel. However, Jasper in a similar field 
of endeavor discloses wherein the access point determines channel characteristics and 
a antenna chain weighting vector for each antenna of the plurality of antennas, each 
antenna chain weighting vector being indicative of an amount of power to be provided to 
each sub-channel (col. 4, lines 50-67; page 5, lines 1-10, 13-47; page 8, lines 22-40; 
col. 9, lines 35-51 ). It would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use analysis technique to measure signal power in 
sub channels (sub channel by sub channel) to determine the highest communication 
quality (signal to noise ratio) and diversity adapted to determine antenna chain 
weighting vector wherein weights are applied to signal coming from branch of multiple 
element adaptive antenna array specify transmission power for each sub-channel for an 
associated antenna as taught by Jasper in the art of Catreux because it can minimize 
the total radiated power while maintaining acceptable quality levels for all channels. 

Regarding claim 19, the Industry Standard, such as IEEE 802.11a, b, g describes 
protocols for use in OFDM and in DSSS wherein communication between two devices 
is enabled by splitting into several parts or sub channels each byte of data to be 
transmitted for transmission concurrently or simultaneously on different frequencies 
over sub-channels of a wide frequency spectrum, is well known in the art of 
communication (col. 5, lines 35-67; col. 6, lines 42-67). 
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Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Qutbuddin Ghulamali whose telephone number is (571)- 
272-3014. The examiner can normally be reached on Monday-Friday, 7:00AM - 
4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh M. Fan can be reached on (571) 272-3042. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



QG. 

August 12, 2010. 
/CHIEH M FAN/ 

Supervisory Patent Examiner, Art Unit 2611 



